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EXECUTIVE SUMMARY

The Simulator Evaluation Specialists (SESs) of the National Simulator Program (NSP)

are overseeing the highly complex and specialized simulation equipment, widely used

in pilot training, with little or no technical training in this arcane field. That

they have been doing an outstanding job attests to their enthusiasm, dedication,

and interest. This situation cannot, however, continue indefinitely. If the NSP

is to realize its full potential, maintain professional stature, and continue to

police this increasingly innovative segment of the industry, organized, coherent,

and relevant technical training programs must be developed and utilized.

This report finds the need for this technical training to be genuine and urgent and

recommends formats and forums for its immediate acquisition.

___ _i_i_ _ __,"___!_,_ r!__.'__
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INTRODUCTION

The use of airplane simulators in, and in support of, flight training is today

universally and aggressively supported by the industry as well as the Federal

Aviation Administration (FAA). These flight training simulators are highly complex

devices which use computers to join the sciences and the arcane arts to create the

ultimate special effect, flight without flying. More importantly, the total

ambience generated within their interiors, by this intelligent melange of

mathematics, physics, computer science, physiology, and a host of other disciplines

too numerous to mention, cannot be easily distinguished from an actual operating

aircraft cockpit. In order to quantify and assign the training value attributable

to a given simulator, used in place of actual airplane flight time, the Agency has

promulgated standards to which these devices must conform. The responsibility of

assuring and enforcing the conformance of these aircraft flight training simulators

and flight training devices with these standards has been given to the National

Simulator Program (NSP). The cutting edge of the program's evaluation efforts is

the team of 15 Simulator Evaluation Specialists (SESs) (figure i), who are about

equally resident in the Project Development Section and the Field Section. The

Project Development Section is located in Atlanta, GA, at the Southern Region

Headquarters, and the Field Section is dispersed among Flight Standards District

Offices (FSDOs) as noted in figure i. These inspectors, though assisted and

supported by the remainder of the organization, must decide, after the systematic

administration of objective and subjective tests, and the application of

considerable Judgment, whether a given device meets the appropriate standards and

accurately replicates the subject aircraft. This they have been doing in a most

professional and competent manner since the program's inception in 1981.

However, there is no formal training program in the fundamental technicalities and

techniques of simulator mechanization existing for this aviation safety inspector

specialty. Therefore, all the special skills and knowledge required to understand

simulator operation and functioning must be acquired through on-the-job

associations, independent study, or other ingenious pursuits.

In order to alleviate this almost total reliance on unstructured learning and to

assure an organized, coherent, and relevant training program, the National

Simulator Program Manager, (NSPM) has, under the auspices of the 1991 Executive

Potential Program, commissioned this study of technical training needs and

appropriate technical training opportunities. This report will evaluate pertinent

existing short courses, in and out of the Agency, and will compare them to a

suggested ideal curriculum. The result of this effort will be specific suggestions

and recommendations to the NSPM on ways to fill this training vacuum.
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RESULTS AND DISCUSSION

The effort to investigate training requirements for the SES and to proffer

recommendations in keeping with the results of that investigation is divided into

five parts. They are:

i. THE TASK

Just what is it that these specialists do and will be asked to do in the

foreseeable future; and does this activity require or will it be enhanced by

technical knowledge and training?

2. PREPARATION

What effect does and will previous education, training, and experience have upon

the specialists' need for, acquisition of, and receptivity to specific training

initiatives?

3. OBJECTIVE

What will be the objective of this training and can that objective be quantified
and measured?

4. IDEAL CURRICULUM

What elements should a curriculum, which will satisfy the above uncovered needs,

have? Should the Agency undertake to generate and teach such a curriculum

internally or seek other alternatives?

5. SHORT COURSES. EXTANT

Are there any existing courses that meet, or can be adapted to meet the identified

needs of the program?



i. THE TASK

The principal and unique duty of the SES is the conduction of initial and

recurrent evaluations of flight training simulators for which FAA approval is

sought. Additional duties for members of the Project Development Section, in which

the Field Section has been invited to participate, include the development of

directives, advisory circulars, and regulatory recommendations. A collateral duty

for Field Section members is the surveillance of simulators geographically grouped

near their domicile. However, simulator evaluations are the primary focus of both

sections" activities.

Inspectors were accompanied on several initial and recurrent evaluations

specifically for this report, in order to obtain a current assessment of the

factors involved. Technical interactions between inspectors and simulator sponsors

were observed and sponsor comments were invited. These evaluations are conducted

in accordance with reference i. In order to effectively conduct these evaluations,

the specialist requires aircraft-specific knowledge and training, which is

adequately possessed and addressed by references 2, 3, 4, 5; and generic simulator

knowledge and training, which has been neglected. The inspector must observe,

interpret, and evaluate objective test results, which are presented in tabular or

graphical format, in accordance with pertinent Agency documents. The specialist

must also subjectively evaluate the simulator, for accurate replication, by

executing flight scenarios usually performed in the aircraft and comparing the

recollection of aircraft response to that of the simulator.

At the completion of all tests, the specialist conducts an out-briefing for

the simulator operator where the total evaluation and equipment performance is

reviewed. Can all this be successfully done without an in-depth knowledge and

understanding of the mechanics of simulator mechanization? Yes! As can be

enthusiastically attested to by the excellent reputation, both personally and

professionally, of the highly accomplished professional pilots who are the SESs;

and by the respect in which they and the NSP are held by the industry.

Can it continue to be successfully done and/or is the situation desirable?

No! This situation is not fully in accord with the " FAA team of technical

experts . " envisioned by Order 8000.48 (reference 6) which commissioned the

National Simulation Evaluation Team (NSET), predecessor organization to the NSP,

in 1981, nor with the " .recognized national expert and consultant with a

high level of technical knowledge and professional expertise concerning state-of-

the-art aircraft simulation " of their current position descriptions

(reference 7). Not only that, but as simulators become even more sophisticated and

able to generate the flawless illusion, they will demand more, much more, from the

technical acumen of their purveyors and their overseers.

One particular area of concern is, during the out-briefing, or if

difficulty is encountered while testing is in progress, when the specialist is

expected to converse knowledgeably with the simulator operator. This dialogue

might include the merits of test results in contention and perhaps speculation

on the cause of and remedies for observed discrepancies. While it may not be

necessary or desirable for the specialists to be able to design, build, or

program a simulator extemporaneously, they should be able to comfortably discuss

all aspects of simulator technology with operator personnel. Additionally, the

recent approval of Advisory Circular 120-45A, Airplane Flight Training Device

Qualification (reference 8), which authorizes FAA approval of flight training



devices through Level 5 by FSDOinspectors consulting with the NSP, exacerbates
this situation. Whenthese FSDOinspectors seek out their consultants with
simulator questions, a great manyof which will be technical, they will expect
correct responses delivered with the confidence and authority borne of knowledge
and familiarity.

2. PREPARATION

The SESs are typically and traditionally chosen from the Air Carrier

Operations Inspector ranks. This means that they are accomplished pilots, are

familiar with the FAA in general, flight standards in particular, and have had

extensive flight training, much of it using simulators. Occasionally, a recruit is

garnered from other agency sources and even more rarely from industry, but all are

expert airmen. The transference of this aviation expertise to simulator evaluation

and testing is easily understood, particularly the familiarity with tabular and

graphical data presentations and its application to objective testing.

Understandably, flying and increasing their repertoire of type ratings, aircraft

qualifications and proficiency, in support of their subjective testing, is their

principally voiced concern. An item of considerable interest to the specialists in

this area is the actual and simulated implementation and operation of flight

management systems and other highly automated and computerized systems associated

with the new generation of aircraft. However, a solid underlying interest in

simulator mechanics, by the specialists, could also be detected.

A poll of the essentially 15 evaluation specialists currently with the

program shows that educational background is effectively equally divided between

those with technical degrees, those with nontechnical degrees, and those without

degrees. However, all have shown a high receptivity and tolerance for technical

presentations by virtue of their extensive pilot training, regardless of prior

academic preparation. Thus, training aimed at the middle, the nontechnically

degreed, should prove the most appropriate.

3. OBJECTIVE

The FAA has traditionally trained personnel to a quantifiably identifiable

level of expertise known as the training objective. That objective stated at the

outset is always definitive, specific, and measurable. It is not so with this

proposed training. This training proposes to educate specialists in the aura of

technical simulation activity. Another salient characteristic of traditional FAA

training is that it begins at a known starting point by the careful specification

of prerequisite requirements so that the objectives can be met without redundancy

or oversights. It is not so with this proposed training. A composite target

student body has been identified. This was necessitated, as previously noted,

because of the diversity and range of academic backgrounds among specialists. This

target student and average simulator specialist is a college graduate with a non-

physical science degree. Hence, the prerequisite for this training will simply be

membership or an abiding interest in the NSP.



Historically, the agency has sought to qualify its surveillance and

enforcement personnel to a standard which is at least the equivalent of that of the

industry counterparts being regulated. In the case of the SES, this policy is

probably neither feasible nor desirable due to the disparity in skills between

agency and industry representatives. To wit the heavy emphasis, as forcefully

expressed in Order 8000.48B (reference 5), that SESs be rated, proficient, and

current pilots in the aircraft type which the simulator being evaluated replicates.

This emphasis on pilot proficiency for the specialists is totally appropriate since

the ultimate justification for the simulator's existence is as a training and

testing tool. A tool which must convince the evaluator, and subsequently the

student, of its authenticity in order to assure that the learning it imparts is

transferable to reality. Operator and manufacturer personnel do not usually, nor

are they required to, hold pilot qualification, though they may be extremely

knowledgeable of the aircraft characteristics. However, they are far more astute

about the functioning of the simulator. To imbue the average simulator specialist

with the same level of simulator-facilitating expertise as the operating or

manufacturing personnel would engender a training program of awesome proportion, as

would qualifying most operator personnel to the same level of airmanship as the

specialists.

Therefore, the objective of this training is not to enable these

specialists to be facile manipulators of intricate mathematical expressions or

artful applicators of scientific phenomena, although these outcomes are not

objectionable. Rather, the objective is to enable them to become conceptually

aware of and knowledgeably conversant with the details of flight training simulator

technology. If it is absolutely necessary that a quantifiable objective be

specified, then training is sought to no less than the comprehension level. Agency

Order AC 3000.18D (reference 9) defines comprehension as " knowledgeable of

how and why a procedure or action should be performed. The student knows what is

being said and can use the material to a limited degree. ."

4. IDEAL CURRICULUM

The objective of this course will be to train or refresh, as appropriate,

SESs to a high level of conceptual awareness about the latest techniques in

simulator mechanization, construction, and operation. Since there is no desire to

produce engineers ready and able to design and build breakthrough simulators on the

spot, it will not be necessary to confound the students with an overwhelming

presentation of technical minutiae. A key characteristic of this curriculum

should be its ability to fully explore areas of expressed student interest at an

academic level appropriate to that expression. Therefore, scheduling and content

must be flexible and instructors must be thoroughly versed in their subjects.

The ideal curriculum would consider, but not be limited to, the following

major elemental simulator components at a depth suitable for the identified NSP

target audience. The subject areas need not be presented as contiguous blocks as

shown, since interleaving the interdependent material would greatly enhance the

overall presentation.



a. Mathematical Modeling

The overall concern in this area is to present the necessary and vital

information without becoming bogged down in a lot of elegant manipulation of

expressions or with irrelevant digressions. The emphasis should be on graphical

and pictorial presentations of the universality of the dynamics of the mass, dash

pot, spring combination, and the differential equation it produces. Other key

analytical concepts that should be explored and compared here are the following:

(I) Difference equations

(2) Transfer function

(3) Time Domain

(4) Frequency Domain

(5) S-Plane

(6) Z-Plane

Also to be mentioned is the necessity of solving six equations

simultaneously and the role of stability derivatives in their derivation. And

finally, the dynamics and mechanics of the cockpit flight controls and instruments

should be thoroughly discussed.

b. Computers and Programming

The major thrust here is the digital computer, but a short period

devoted to analog computation would not be wasted since many builders still use

some small analog subassemblies, and this technology is still alive and well in

many flight training devices. In the area of digital computers, after a thorough

discussion of architecture and hardware trends, programming languages should be

presented. Some key concepts in this area are the hierarchy of machine, assembly,

and compiler languages and the utility of various operating systems in simulation.

Several specific languages should be briefly examined with emphasis being placed on

ADA as the Department of Defense (DOD) standard.

c. Motion Systems

The emphasis here will certainly be on the 6-1eg hydraulicly actuated

6 ° of freedom synergistic motion base, as it has become the industry standard.

However, there exist a sufficient number of different configuration, degree of

freedom combinations, to pique the interests of all.

d. Visual Systems

A thorough examination of current and past visual systems, including

theoretical and practical aspects of image generation, should be conducted.

Emphasis should be placed on the limitations and unique characteristics of various

systems. Of course, examination of experimental and developmental visual systems

is desirable. Optical theory sufficient to explain and supportive of compatibility

requirements with the human eye, in the simulator environment, should be presented.



e. Physiology of Pertinence

It is important for any flight training simulation aficionado to be

aware of the pertinent human physiology which is being fooled. As pilots, the

specialists are undoubtedly acutely aware of the human foibles and limitations

related to flight. However, it is felt that an intense review is bound to uncover

some new material. Particular emphasis should be placed on the vestibular system,

the motion perception, the visual acuity, and the limitations. The quality and

accuracy of simulator replication and its impact upon acquisition, retention, and

transfer of skills would also be appropriate. An area of particular interest to

the evaluation specialist would be what activities, behaviors, or procedures would

best assure that their evaluations are truly a comparison of simulator to aircraft

and not simulator to simulator or even a single simulator to itself.

f. Saboratory

It is felt that periodic sessions allowing hands-on contact with an

operating simulator would enhance the understanding of everyone associated with the

NSP. Accordingly, students should be able to program some aspect of the simulator

and examine the results of their handiwork. Also, various coefficients of the

aerodynamic model might be varied to rectify real or imagined faults or to measure
what deviation from the norm is required before an evaluator would notice the

abnormality.

g. System Integration

The methodology for Joining of the foregoing technologies into a

unified coherent cooperative system, the flight training simulator, is not always

obvious. Some consideration of the why and wherefore of the many necessary design

tradeoffs will undoubtedly explain many perplexing design outcomes.

5. SHORT COURSES. EXTANT

There are, at the present time, four relevant short courses (each of which

is approximately 1 week, 5 class days, in duration) available. One of these

courses is offered within the Agency and the remainder out-of-Agency. The three

out-of-Agency courses, whose announcements are included in appendix A, are offered

at the Massachusetts Institute of Technology (MIT), The State University of New

York at Binghamton, N.Y., and the Cranfield College of Aeronautics, Cranfield,

England. Each of the courses is offered once a year at approximately the same

time.

It is interesting to compare the introduction or objectives, as well as

the tuition of each course as stated in the announcements. It is reported by

attendees at these courses that the actual thrust and presentation closely follows

the descriptive statements. 0nly the Binghamton course was personally attended

during this study. The content and delivery at Binghamton did accurately reflect

the announced objectives. Therefore, it is felt that the course announcements,

along with attendee comments, can be used to evaluate and compare the

appropriateness of these courses for this purpose.



The Cranfield course is designed to introduce technical graduates to the
application of the principles already learned to the simulation environment. It
appears to be more academically rigorous than the NSPapplication requires, and the
announcementspecifically states that the course "will be of great benefit to those
possessing a degree in engineering, physics or mathematics". This course is
clearly not aimed at the NSPtarget audience of the nontechnical degreed.

There is little in the MIT announcementto indicate how rigorous the
presentation would be. However, attendees have reported that the level of
mathematical involvement considerably exceeds the NSPtarget level.

The Binghamton course, from both knowledgeable reports and personal
observation, strikes the desirable balance between the intellectual rigor and
conceptual grasp that the NSPseeks in its training program. Of the out-of-Agency
courses, this one best suits the needs of the NSP. Preliminary inquiries with the
sponsors of this course indicate that they would conduct the course at a site
supplied by the program for approximately $1350.00 per person provided enrollment
exceeded 35 (see appendix B). It is felt that this figure could be reduced through
further negotiation. They are also amenable to group registrations at their
regularly scheduled presentations and would extend generous discounts to group
registrations of i0 or more persons.

It should be noted that each of these courses carries with it the
implications of after-class socializing. The Cranfield course announces "the
accommodationfee of 230 pounds covers full board residence from Sunday afternoon
until Friday after lunch, " a clear indication that participants will be eating and
socializing together. The MIT course promises " an informal reception .
at the end of the first day's class and a dinner on Thursday evening. "
The Binghamton course offers daily group lunches, an evening reception, and a
dinner with a guest speaker. The point is that these quasi-social functions are an
important adjunct to the lectures. A significant portion of the course value is
contained in this orchestrated socializing of the professionally diverse student
body.

Lacking from each of these courses, though, is an element considered
equally important: laboratory sessions. It is felt that, for NSPpurposes,
specialists during training should experience the actual manipulation of simulator
parameters and the attendant outcomes. The proposed structure of these laboratory
classes was discussed in the previous section.

Agency training for simulator evaluators is scarce and lacking in depth.
This is undoubtedly due primarily to the following three reasons:

a. The SESsare a small group comparedwith other Agency specialties and
easily overlooked.



b. The SESsare usually recruited from other Agency specialties and are
considered fully trained in Agency policy and techniques, since they will have
experienced the Agency's considerable course offerings for Aviation Safety
Inspectors, Airspace System Inspection Pilots, and HumanResource Managers.

c. The Simulator Evaluation Program appears to be going well with the
training policies now in effect. (The why fix it if it doesn't appear to be broken
syndrome, the antithesis of improvement and prevention.)

As a result, the only course offering in the Agency inventory is Academy
Course No. 22102, Flight Simulator Evaluation. This course was designed, though it
has been updated, to prepare Aviation Safety Inspectors (Operations) to discharge
simulator evaluation responsibilities which they had prior to 1981, and the advent
of the NSP. It is not the course for experienced SESsseeking to acquire or refresh
their technical expertise in flight training simulators.

While personal attendance at this course could not be scheduled during

the period of this study, careful examination of the course materials (lesson plan,

handouts, etc.) and conversations with the instructor indicate that the major

emphasis of this course is on the procedural and regulatory aspects of simulator

evaluation. There is also instruction and laboratory practice in running the

approval tests and in reading and interpreting the results. But lacking are the

why's and wherefore's of the simulator's mechanizing foundation. This conclusion

is borne out by the Academy Course Catalog description of this offering shown in

appendix C.

This course, while excellent for FSDO inspectors, particularly in light of

the flight training device evaluation authorizations they have received under

Advisory Circular 120-45A, is of limited value to the NSP SES. The NSP specialist

is better served by acquiring the procedural aspects of simulator evaluation

through on-the-job experience and should seek the in-depth technical exposure in

other forums.

One briefly examined area of training that could prove very beneficial as

a source of continued proficiency is Computer Base Instruction (CBI). While this

training requirement probably does not justify the development of a new CBI course,

with its attendant outrageous costs, the Agency does have unlimited access to the

Plato CBI System. Plato is the registered trademark for the Control Data System of

Computer Based Education Development and Delivery System. The Agency possesses a

Plato system installed on a mainframe computer at the Aeronautical Center, under

the control of AAC-922, which is available Agency-wide via telephone circuits. All

of the necessary communications software can be ordered through the OATS contract.

Resident in this system is an enormous library of interactive lessons on every

imaginable subject. A search of this data base, and a joining of appropriately

related lessons into a coherent course, could prove fruitful, and at a cost much

less than a full blown initial CBI development. Available time did not allow a

full investigation of this promising course option and/or adjunct.
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CONCLUSIONS

I. There is a definite need for Simulator Evaluation Specialists (SESs) to be
trained, albeit not to the highest level of proficiency, in the what, why, and how
of flight training simulator mechanization.

This training need can best be met, from amongthe existing courses, by
the SUNYBinghamton offering. It will be less expensive to send groups of I0 or
more students to the Binghamton campusfor this training, where they will receive
the benefits of both the curriculum and extra curricular activities.

2. In addition to formal classroom instruction, there is a requirement for

laboratory currency. This currency could be maintained and the practicalities of

simulator mechanics examined, if laboratory time could be scheduled for the

National Simulator Program (NSP) on the B-727 Simulator at the Aeronautical Center

or the General Aviation Simulator at the Federal Aviation Administration (FAA)

Technical Center.

3. Simulator specialists of the NSP, in the press of everyday demands to

evaluate and approve simulators for training, have scant time to reflect upon the

mechanization or state-of-the-art that causes them to go. The members of the

Project Development Section have specific assignments when not actively in the

field examining candidate simulators. Members of the Field Section have been

invited to participate in these projects but have received no firm assignments in

this area. While time is tight, technical proficiency, once acquired, should be

maintained.

4. The NSP has two annual 3-day meetings, held at intervals of approximately

6 months, during which all members of the program come together to discuss subjects

of mutual concern and interest within the program. Attendance at one meeting,

while admittedly a small sample, indicated that subjects discussed centered around

procedural and personnel issues. Technical issues were rarely broached, and when

they were broached, were not examined in great depth.

5. On-the-Job training (OJT) has been used very effectively by the NSP to

initiate new SESs into the ways of the program and to maintain standardization. No

single individual, however, has been designated as OJT instructor, and there can be

loss of standardization under these circumstances. The possible loss of training

standardization can be due to the omissions of a series of instructors, each

assuming some vital training was covered by another, thus leaving the trainee with

glaring gaps in preparation. Or the possible loss of standardization can be due to
the inevitable contamination of information that occurs after several iterations of

transfer from seasoned specialist to new specialist. Either or any combination of

these effects can possibly result in a total loss of standardization.

It is believed that this unfortunate outcome thus far has been avoided by

the NSP due to its small, tightly knit, organizational structure, and low turnover

rate.
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RECOMMENDATIONS

i. It is recommendedthat the SUNYBinghamton Course be used to fill the
training void in simulation techniques and science now being felt by the Simulator
Evaluation Specialists (SESs) of the National Simulator Program (NSP). They should
attend the regularly scheduled session in Binghamton.

2. The classroom instruction in the above recommendation should be augmented
with laboratory exercises using Agency simulators, if available. These laboratory
exercises should examine the effects of changes in various key coefficients upon
simulator response, extreme excursions of the actual dynamics from the ideal model
before subjective detection, and other timely investigations. The actual
programming, and other activities necessary to conduct the investigations, should
be done by the specialist in consultation with available Agency simulator
professionals.

3. It is recommendedthat, rather than having the Field Section participate
in the office projects, they be designated to become"expert" in somesimulator
subsystem of their own choosing. Someexamples of candidate subsystems are:

a. Mathematical Modeling

(i) Aerodynamic
(2) Atmospheric
(3) Flight Control Systems
(4) Flight Controls

b. Visual Systems

(I) Image Generation
(2) Image Projection

c. Computers

(I) Operating Systems

(2) Hardware

(3) Languages

(4) Programming

(5) Computer-Based Instruction

d. Motion Systems

(i) Washout Algorithms

e. Physiology of Pertinence

(I) Physiology of Motion Sensing

(2) Physiology of the Eye

12



Though each member of the Field Section should be allowed to choose their

own area or areas of in-depth specialization, the same area of interest could be

attended by several members. Multiple coverage and overlapping of interest areas

are seen as synergistically beneficial and are to be encouraged rather than

avoided. However, an effort should be made to have at least one person matched

with each area to assure complete coverage. Once an area of "intense interest" is

selected, the specialist should be allowed to pursue and develop it as an

independent investigator. It is suggested that members of the Project Section also

be invited to participate in this program. The specialists will be expected to

become extremely knowledgeable and conversant with their chosen area of "expertise"

to include currency with the latest state-of-the-art/science efforts.

4. It is recommended that, during the 3-day semiannual NSP meetings, that

I full day of the agenda be devoted to technical discussions. These discussions

could be tutorials (conducted by visiting professors), state-of-the-art

presentations (by researchers or manufacturers), or other presentations of

technical interest, some conducted by "expert" members of the NSP (see

Recommendation No. 3) in their areas of expertise.

5. It is recommended that, at any given time, one SES be designated as

On-the-Job Training (OJT) Instructor and charged with the responsibility of

assuring standardization among new specialists. It is recognized that there is

great value in exposing new specialists to the variety of viewpoints that would be

received by training with several experienced specialists. However, it is

suggested that this exposure be postponed until after the new specialist has

completed the initial OJT curriculum.
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16.36s

Fundamentals of Flight Simulation

Monday, August 7 through

Fridmf, August 11

Tuition: $1,300

Outline of the Program

Flight simulators are increasingly used for

pilot training and research. Me)or advance=
in hardware and software for visual lyl-

terns have contributed to inc,med simu-

lator realism. With the availability of low

cost computing, simulator sophistication

has increased dramatically. Simulatorl

effectively address issues of safety and

proficiency for commercial, military and

private pilots.

The aim of this program is to provide

participants with an understanding of

how physiological, psychological and

mathematical principles are applied to

the flight simulation environmenL Pilot
perception and requirements are treated

in engineering termL The dynamics of

the real aircraft are mathematically mod-

eled and integrated with aircraft controls,
out-the-window visual scenes, motion

base systems and simulator computers.
The potential for advanced visual scene

generation is examined.

The program will be taught by Professor

Laurence R. Young, Professor Waiter M:
Hollistar, and Professor Ruud J.A.W.

Hosman of Delft University of Techno-

logy, each concentrating on one aspect
of simulation. Professor Young develops

the aspects of simulator motion base Wl-

tsms, Professor Holiister introduces the

mathematical model of the aircraft, end
Professor Hoernan concentrates on vision

and perception of out-the-window displays.

Morning and afternoon sessions will be

held. There will be an informal reception

at the Marlar lounge at the end of the

first dsy's class, and a dinner at the MIT

Faculty Club on Thursday evening.

The course leafleted dudng the week

preceding the AIAA Simulation Confer-
ence in Boston.

Modeling of the Aircraft

Coordinate transformations

Modern formulation of equations
of motion

Euler angles and quaternions

Cockpit Motion Requirements

Modeling the pilot in closed loop systems

Effects of motion on human operator
control

Angular and linear accelerations--
threshold, frequency response, washout

filters and g-tilt

Cockpit Motion Implementations

Multi-post (synergistic systemsl, gimbal

systems, measure of motion adequacy

G-cueing devices

HIT ANNOUNCEMENT
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Staff

Out-the-window Visual Dleplays and

Requirements

Human visual system characteristics

Field of view

Infinity optics

Flicker and update rate

Resolution, contrast, color

Depth cues, perspective, texture

Display Implementation

CGI systems

Calligraphic and raster display systems

Algorithms and techniques for creating
synthetic imagery

Area-of-interest and helmet mounted

systems

Tuition

Tuition for the Program is $1,3OO, due

and payable upon notification of admis-
sion. Academic credit is not offered.

Cancellation/Refund Policy

Registrants who notify the Office of the
Summer Session of cancellation of their

plans to attend a program less than one
month (28 calendar days) before the start

date will be charged a cancellation fee of

20% of the tuition. If the registrant does

not appear for the program, full tuition
will be charged. No refund of tuition will
be made to those who arrive late or leave

before completing a program in which

they have been registered.

Professor Laurence R. Young

Department of Aeronautics and
Astronautics
MIT

Program Director and Instructor

P.rofessor Walter M. Hollister

Department of Aeronautics and

Astronautics
MIT

Instructor

Professor Ruud J.A.W. Hosman

Faculty of Aerospace Engineering

Delft University of Technology
The Netherlands

Instructor

Please see information on the back of

this page.
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Important Information

Office ot the Summer Session

SO Ames, Room E19-356

MllllChuletts Institute of Technology

C•mbrk_lL Massachusetts 02139

Telephone (617) 253-2101 19:00 am to 4:30 psi

Dormitoq, (817| 253-6561 (after 4:30 pro)
Telex 92-1473 MITCAM

FAX (6171 253-8042

FAX Venfk=stion 1617) 253-2101

Admission /

In ardor to mamtain highest Ita_lofds, abe enroll-

meet in elch S0ecml Summer Program HI Limited

eccording to the flcitltiss _ stiff which leo

ff a WO_n is not over-subscribed. WOltca-

tJons tm it we be considered _ to _ week before

it begms, rmhsrmelesL apolicstmns should be sub-

mlttod as early as poasib_ Al_icst_ _'ms can be

obtained ham the Office of the Summer session_

The Insmme reas_,as the _ght to askMcl thoee ed_-

olmts who_ ¢l_Mflc_ns m_l experience suggest

thai thlly wW receive the most benefit from the pro-

atom for which they m epO4ying. Neither edmiselon

nor d(xrndtor v resenmbons ere trlmaferoble excaDt

_Summerthespecific authorizatioo of the Office of the

Session, _ then, only when evidence of

the qtJ•iificetions of the proOosed substitute hoe
been filed in edvinct

Occiskxtally, it is necessary to cancel a progrem

either bec4mse a kw faculty member will not be

iveileble or becaul41 the proiected IIvollmMlt is tOO

low. Evm'V effort is made to _a such I ClmCel-
IItinn It least _ o1' fo_ weeks before the sched-

ulrml st_t of the WOg_

The Mee_ichusstll Inltituto Of Tit:_y admils

atudenw of any rasL c=kw, sex, religion or nstkmal

Of Ithn_ origin tO ell right& onvilegol, progress

Ind acttv_rlas eenetal_ accorded of made i_elllm_
to studenta at the institute. It does not dlschminite

against individuals on the basis of race, color, sex,

sexuel Ofidntiti_1, religion, hlmd_ep. _ Of

n•tk34_ll Of ethnic Ol_lin bl the edmMl+itretion of itl

ad_:itkx_ll I_iciss, admi•sk_a policies, scholar-

sh_ 0 I_1 loan 0regress and Ithletic and other

Institurte-adminisrer_l progress end ictivlties, but

may finer US citizens Of resk_mt• in idmission• end
flnlncidl _cL

The Institute has adopted an Iffinllative Ktk)n alan

expmslk_ RI continuing commitmlmt to the princi-

Ple of equal opportunity in educitk=_

ll_li11411 ••(seaming the lnatiIutl°a p(_Jes 111(I com-

plidnre with applicable _lws, statutes and rogues-

tans touch as _tle IX and Section 5041 may be

db_'tod to Of. Clerenre G. _llllms, Specml Aelil-

tint to the President in(I Asoiitlmt Equal OPt_rlu-

nity Ollicet. Room 3-221, (617) 2S3-5446. Inqmriss

about the lews and •born compliance may also be

directed to the AIIISUml Secretary (Of Civil Rights.

US Depertm4mt of Educ•t_no

Fees

PIymenta by C_ark. Drift Of Money Orl:ist: Reg-

istrants whose admis•lon has been approved wtll

receive • isttar of notification and invoice (plyment
to be submfftad no later than two weeks before the

scheduled pretrial). Payment should be m US doF

tar_ and r_nt d_rectly to the Office of the Sunvne+

SesSiOn. Room E19-356, MIT. Cambridge, Mas-
sachusetts 02139. Bank tran•fers should be m_le

directly tO the First Nstionel Bank el Boston In¢l

must be mceMId no later thin the Friday 9nor

to the progtlm det_ Inclusion of identifying data

(name, progrlm numl_ and i+_o.ce numl_l with

the w#e trenel'et we aid us in properly crediting your

iccoum. If payment is not received by the sper, Jfied

dste" the Institute nlson_s the right to clncel IKlmis-

s_rl whenlwlf other a(Dl_iclmtl are seeking pieces in

l_m(ted progrems,

Contro_ O_lem: Registrlmta whole toi-

alan andlOf _ is tO be covered by • govern-

ment co_tta¢1 or company purchlas order should

rstwn the inmlol with the necessary po0ere no kilo+

than ttt_ mmlu_ betofe the soheduled progrem to

Offce of the Summer Session+ Room E19-356. MIT0

Ceml_tdge, MtlSsochuast_ 02139. If it M not

bee to obtain the Contract Of Purcheso Orck_ by me

specific date, the re_strlm! may subn_ • letter of

amhorisstidn for payment. Enrollmont becomes ve.d

O411y upofl re¢lip_ of a Purchase Ofdit Of • Litter of

AuthorizJtkm. Elch Purchase Om_ or LiCtor of

Authorization should seclude the name of the a0oii-

cant II wltt is the name and program number tot

whk:h the tuitkm is intended. Government Purchase

Orders _ hil_l preplyment authodzlsinft.

S_ce heu_,_g _ (if anVl am not covered by

9ovommom conm_'l, mesa payments must be

reclm+_l kndemmdently from the regim_ant under

the _aw4 guidelines as the tuitio_

Iqitme nee: A gommment mmm_'l or e cmml_my

pwd_as o_k_ doe_ nol reeen_ • piles in i Wo-

gr*m. it ram be pm:eded Of ocnompenind by •

completed e_M¢_inn foc edm_okm.

Recks: Recelgts are given at registration.

Refunds: Rlqlistranta who notify the Office of the

Summer SeslMon of cancellation of their pleas to

attend a progrim less thin one month (2B Cl_lr

dayal before lhe start date, will he charged • cal_W-

lotion fee of 20% of the tuition. If the rogistrent

doe• not _ for the program, furl tultinn will be

charged. No refunds of t_itioft will be made 10 thOSe

who arrive kite or salve before completing l program

in wh+ch they have been registered. Refund• for dot-

mnorV: see Housmg.

Registration

Re_strents should redon to the main lobby of the

Institute, 77 MOIIaCh_JSOttl _I_t_us (_u_ldk_ 7

Label. between 7:30-8:00 am on the day the WO-

ram begme" Oetelled informstidn about sDeciel MIT

ciHtles and corvicH wilt be given to each registrant

• long wL_h cMrect0ons to their scheduled cldastoom.

MMI and Messages: Registrants may here mail and

messages llddre•sed to them at the Office of the

Summer Sealion. Mail should clearly indicate the

registrant's name end program number. Urgent tale-

phons messlgel ely be called into the Office of the

Summer Session sad we shell attempt tO conts_

the registrant in the cllssroorrt.

Housing

Oormitot_t Accommodation•: The MIT dormitories

on campus •re available tO •ll registrants. Usual

accommoo•t_ons start on the at•ceding Sunday

and check-out by 11:00 am on the followmg Fnday.

Anyone wishing to stay Friday evening or beyond

may do so on • "spare ov•iisbis'" basis and only by

• rrenglmant directly with the dormitory menlgar.
Reservstions are confirmed in the Notificlltmn of

Admil_on end should be presented at the dormitory

upon arrives. Paeans who wish _o mike and/Of alter

O_fmitor_ recorvit_na should notify the Office of

the SummM Sstlsion promptly. 1°1411114 make sure

you specify on your a()p_iretic_ the type of accom-

modit_'1 you desml. H¢_ing fees ere payable to the

Summer See_n Offk:e. E19-356, Mrr0 CembddBe.

MA 02139. No money will be collected st the dormS.

tory. Soaafic room Imugnmems &re made oll your

amvel it lhe dormitory desk. There are no refunda

of dormitory fees for Friday, SiturdW, or holidays

during • two-week progrwn.

New Welt Ceml_a _ 471 Memo_M Or_.

C_mbndge. Mmmst:husstts 02139:. 4617) 263-6661

(EntrlmCe an Amherst St. From Memo_d D+. turn

s_ht m'4o FowlM St. then left anto Amherst St.)

ingle 140 por night; 0Oubis llr)o per n_ht

C_hildmn (6-14 ynl) 13 per ni_)ht laccommodstod in

the sum room as _mntal. _ unde_ 6 m

of Ige encl pete I'• not allowed In dolm_ory. CMI-

d_m 1S ye4ml of 1Be and old4_ anl chaqled abe _<lult

chlBy rite of $ &0 Mid rec•l_ql a sepl, m lingle room.

No donmltofy employee Is authored to modify

these ._IItlo_.

lqasse Nell: Bed linen and lowell are supplied. Dor-

mitofiss do not hive private bithlL Rooms fo_ men

and woll_lln may be on thl siml floor. The dormi-

tory is open 24 hours I_r day, 7 days • week. Air

conditioned rooms Me Ivelisbis on a first crone, fie

served

HominB _c._m_m_ms: Some perticilmmts

prefer m _ at nelrby hotele" The Marriott Com-

_ the Hystt Regancv Camlmnidee md the Rov_

stl Me the closest to the MIT clmpus, A c_n-

pleas list of hotels/metals may be obt•med by

reclue_l from the Summer Session Office, Applicants
who wish to make reservit_ls must contac_ 1:11¢1

hotel directly. Inquir• about MIT rates st the time of

reservitKm.

Otnlng Fst:lhlee: Meals are not included in tuition or

dormitory lees (unless specified in l pro_fom

brochure). Them are merw dn_l_ fa¢illtie_ on

campus, incit_M_l LobdelI ind Twenty Chimneys in

the Sttltton Bu_llog (Slit Conterl,
Mornonel _ the F_culty Club. in _idition there Ire

l varlsty of different restaurants surrounding MITm

the Ceml_ldgelBoston area. A list of reltourinta

may be obtamed on the day of registration in Room
B-13417:30-9:00 am) or at the Office of the Sum.

met Sestlk:m in Room EIg-3SB (9:OO am-4:30 pro,

MondlN through FridlNl+

TourIM _otmltlefl: Tourist information Can be

obtam4ld ths dly o1 mBistrltt_n in Room 5-134

(entrlmce 11 77 Massachusetts Avenue) from 7:30

tO 9:00 am. thereafter. It S0 Ames Street (Room

E19-356) from 9:00 •m 10 4:30 am, Mondly

through Friday.
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JANUARY 6 - 10, 1992

WHO SHOULD ATTEND:

Engineers, system hardware and software

cles,_n speoalists, managers, and simula-
tion support personnel includingproduct

salasJmarkel_g representatives, and oCmr
professionals assoe/_tlKl with _
cation, design, t_Ung, implementation, or

acquisitx)n of modem night simulators. The

scope and orgamzat_n of thla course are

• espeoally _ to i vatlaly of indml-
try, government, military, and unNer_ly
_rson_.

OBJECTIVES:

The course Provides a ¢ompmhens_veove¢-
view for p¢ofessionals seeking a working
unclerstanding of the key components of

this important technology. The program
also serves as an important forum for Prac-

ticing simulation engineers seeking a stats-
of-the-art update in system dd_gn, ap_i-
c_ions, and researCh trends..

COURSE DESCRIPTION:

Fligl_ Simulation Updam -- 1992 is a un_lue
five-day W'ogrem co-sponsored by the
Amedcan Inetitule of Aemnaulice and/_-

tronautics (AIAA) Fr_ht Slmu_ion Technl-
cel Commies and the St_e Univer_ of

New YO_ at Bingh_mton. Their cooperl-
rive efforts have produced a program that
addresses a, major components and sub-

systems compris_ loday's complex it_ht
simulators. Tol_ca era organized fn a de-

velopmental sequence laad_ 1o systems

integration, and ultimately to system syn-
Chronization, eveluehon, and veJidation

strategies.

Lecturers are leading exl0ert# recom.

mended by e nation_ ao'vi_mry ocmmi_.
Each tol_ win Wools ,, gem,'al m_w

and then move _wam a more
exanWmion of thetol_c, atr_ing

resolution approaches end current _:_i-

cations at the engineering legit.

TIME/L OCA TION:

Sign in -- January 6, 1992, 7:30-8 am.
Continental breakfast -- 8-8.'30 am de_.

Instructional program -- 8'.30 am-5 I_m
daily. There will brl I "Special To4:io

Session" on Fddey Ofternoo_ dealing

with networking of devices In s com-
bimKI forces simulation presented by
Gene Wlehogen of PM TRADE.

The course will take place in Llctum H_ 9
on me SUNY Binghamton campus.
_b_-_:-.'C _'_:., -

ES_-3000 B4UL4TTO_ EVAt_ 4 _JTHI_.ANO

REGISTRATION:

Fee inck_des morning and altamoon breaks. _ reception, dinner, and course
matedalL Please intorm us at least two weeks in edwmco of any dietary ru_tt(:l_,

Received by Dec4m_be¢ 13. 1991 Unlvemltv/Governmenl I_
1-2 perlonl $1,075 $1,195
3-5 persons $ 965 $1,075

6 or more persons $ 915 $1,015

Advance registration is mandatory since enrollment is limited to ensue instn.¢tional quality.
Registrations must be received before December 27.1991. Use the registration form in
this brochure, call the Office of Cont_uing Education at 607-777.2154 weekdays 9 am-4 pro,

or FAX the registration form to 607-777-4822. Payment must be submitted pnor to the start

of the course. No mill will be dellvemd to the SUNY Blnghemton campus from
INl¢imb_r 20, 1991 1o Jenuery 2, 1992 due 1o I unlvendty wide lhut-down. All
n_latreth_ns eftM I)_.,mld_r 13, MUST BE FA_ED (_07-'r/7.4_22) OR CALLED IN

(607-777-21S4). An armwedng machine wffi take melmage_.treglslrMIons when the
office Is Ofossd. The will be cbe¢ked regularly.

CONFIRMATION:

Conif_ and coum_ inform_oe will

be sent to registrant&. If not _ five
deys Prior to the start of the course, callthe

Office ol Continuing Education at 607-777-
2154.

HOTEL ACCOMMODATIONS:

Specially discounted rooms ($60 single,

$75 double, includes daily transportation Io
and from the campus; $55 single, $65
doulb_, without trensponation) have been

reserved for course participants at the 14o111
de Vi,e, 80 State Street, Binghamton. New
York 13901. When making rsso_atione

(607-722-0000 or 800-322-3845), indicate

that yOU are registering for _ (_jrse.
Complimentary trenspo_etion to and from

the aiq>on is also included. To ensure
I_dermd acoommedations, make you_res-
ervation belo_'e D_md_r 20,1991. A

of other aocommodat_one in the area is

av_laJb_ on request. Resen_ations are the

responeiba_y of pert'_oa_s.

CA NCELLA TION/REFUNO

POLICY:

Confirmed course registrations canceled
w_th_ five business days I:mor to the start-

_g date of the course (December 27 or
later) are subject to a $50 cancellation fee.
Cancellalione receNed before December
27 will be refunded in furl. Refunds are not

issued eater the course has begun Indi-
viduals fairing to cancel or attend are re-
sponsibla for full payment of tuition. Subsli-

tutions mly be made at Imy lime prior to tha
beginning of the course by informing the

Ol_ise of Conlinuing Educal_on. If the course
is cancolad, fu_ refunds will be issued. The

of Cor_nuing Education resen_es

the right Io limit enroifn_nls.
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I III I I

JANUARY 6 -.10, 1992
TOPICS

MONDAY, JANUARY 6, 1992

Simulation Purpose end Architecture
WALTER CHAM8ERS

Naval Training Systems Center
Imto_x:bon to FI_gN S_ula_on

• Components of a am_u_,lot
• Um of t_nulal_m
• V_ue O4_ulato_

Tre/nlng end Human Factors in Fright
Simulation

EDWARD STARK _et_r_:l

s_ L_m_
• The checactm_st_ O4¢omp_x sldlfil
• Pdnclplas of s_n _am_i
• Sensory s),_ems i_ leamm9
• Tr ain_g ob_ival_
• Itmruc'maaf ob_ctfvas

Problems in Ensunng Transfer of Training
• Defin_on of tra_rvng(¢)_'_vas
• Pe#o_ measurement and

evaluahon

• Op_aSn_ skJllavmus tacbcal skJHs
• Simulalo¢ tie, lily

The Inalru¢lio_l Proceu
• Measurem_ml of pedocma_ce and

leamm9
• Art/fic_ irdal_gence,,experl systems
• Pn,ck_k_ of kwn_ and _nstnc'_n
• Instructo¢stations

Ttai_ng System Eng_ne_mng
. The =YAW.
• The txocsu

Methematlcel Modeling I
FRANK CARDULLO

Slate Univet_#y of New York at Binghamton
General Cor¢._
Vehc'la Dynamics Modeling

• Fixed _ng a_craft
• Rotary w_ 9 aircraft

Co<_dinate Trans|ormabons
Numerical In',eg¢_ Tr..,_n_l_

Computer Systems Hardware
STEVE SEIDENSTICKER

Log*me, _,_
S_mula_o¢Proc_smO Requitemen_
_ _ Issuas
Mu_._ A_dtecmras

Cummt Su_ab_ Comput_ Systems
In_ouVOutou_Syme_

Reception

TUESDAY, JANUARY 7, 1992

Computer Systems Software Issues
STEVE SEIDENSTICKER

Lagoon,/nc.
Of_eraling Systems
Modeling IP.,eAirctail
Modefing Ihe Enwronmenl
Instr_cl_onaJFeatures

Impacl of Ada n,

VIsual Simulation Overview
WALTER CHAMBERS

Naval Treimng Systems Center
V'_on: A Puqx_ul 8ehav_
V'_ual Syslem Lira(el
Visual System Types
Critical Systems Requirement for S_

Tasks

Image Generation
MICHAEL FORTIN

Hughes Training, lnc.
What m ClG?

• _x_n_
Typ_._ CIG Ac_teclu_

• Func_on_ componen_
• Syslem c_:_lk_erab_,s

System Chataclenslcl i_ Featu_
• Day/dusk/night
• Raster/ca/liogra_

Dlla Base Impk_
• Component=
• _a1_n tools and lechr_[_J_g

New and Future Trends
RaderiSemlo_ IG I_

WEDNESDAY, JANUARY 8, 1992

Visual Display Systems
JAMES DAVIS

VEX C,o_0o_
Deman_l on the Display System

• Made by t;h_ c_mput_r image
generator

• Made by the simulat_l alrC_fl _p_
• Made by 1he b'aining requirements

D_sp_ayParameter Measurement
Current Dismay T_

. RasJ image dis_
• Virtual.image displays
• Di&olay input devices (mon_o_.
peo_cton_, lighl v_. _..)

• Raster versus _,qiigraplly

• Head-/eye-tracked area of imete_l
(AOI) dis_0_eys

Novel Display Systems
• Re_ay systems for non-CGI imagery
• Usa9 "fomsndnened o_¢al space"
• Celestial sphere sm_ulal_onand

_may
Display R&D

• Goal ot ReD pmgrar_

• I_ m ol_¢.al _r, embMl_
• Imtxovements/n overall system

Motion end Force Cuing I
EDWARO MART_N

Wnght-Patterson Air Pom_ Base
Realo_ fat Simulltiofl

Mec_ni_ of tnlotmaSon Pcku_o
• OefinifioWre'_w of commo_ terms

• Perceptual systems
• Haptic systems

Pla_on'n Mo_o_ Simulapon
Washoul Tec_nquel

• Onset cuing
• High pass filteri_

Cvav_y Nignmont

THURSDAY, JANUARY 9, 1992

Motion end Force Cuing II
FRANK CARDULLO

State _ of New York at &nehemiah
Pldormance as a Bas_ lot Moaon Cuang
Pm=q_ual
_n-C.o_ Cu_ Devcm
Hig_-G _e_ma_on De,,k:as

Mathematical Modeling II
R THOMAS GALLOWAY
Naval T_ Sy_lems _ter

Aeroo_mlc Moth,rig Conventions
_xo_r=rn,c Ges_n Ge,-
Fight Test am

Simulator Velldmtlon end Verification

R TFtOMA_ GALLOWAY
Nav_/Tr_W_ Sys;ems C_ter

Te_l RecNL,11n_a
Test Met_o_ow
F_g_ Te_
P*_ Taro.n0

THURSDAY EVENING:

Right Slmolatlon Dinner
DISTINGUISHED SPEAKER

FRIDAY, JANUARY 10, 1992

Control System Simulation
JOSEPH CORRAO

O_,_us coe_x_am
The Contr_ Lue_ng Servo
Digitl/Coetro4 Loading System=.
Uode_ F_m Con_o_ System=
Pe_on_ance Vernon

/m_opdm and h_CS S_mulat_

System MiegrMIon
GRANT McMILLAN

Wr_-Panerso_ A*" Fome Bate
Huma_ Sensation. Pe_ce_on. and Cu,ng

• The need 101'cue integrat=o_land
syncN_

Simutato¢ Cue Im_rat_n
• Simublto_ f_ffy research findings

• Minir_zi_ s_mu_atofsK:kness and
inlegcalion errors

• Standards for oJe integration
Simulalor Cue Synd_zat_on

• Sources of f_ne delay and m_smatch
• Melulummem O4Im_ede_ly
• Eff_ O4de4ay on p_lotperformance
• Oe_y _ _.Jv.quas
• S_andems for _ delay

Speckd Topic Snekm
GENE WIEHAGEN

PM TRADE. US Aner
Al_ic_tion of Oi_lnbuled S_mulatmn in the

Faeces T_ Enwronment
O_w_w Of State-of-A_
Netwo_ Arch_te¢=j_

Proce$_ng Requirements
Transporl Delay
Future Apphcat_o_

BINGHAMPTON ANNOUNCEMENT

A-7



III . I ilil I

IL___I_.--MI_z_-_C_..Ti_-_" ,- _11,___. _-:.',, _a_ ..... "'_-- /

JANUARY 6 -,10, 1992
INSTRUCTORS:

FRANK 14. CAnDULLO (Fli_ Samson L_OmB
Tochn,_ C._m_nator) s a_ Assume Prokm_ Of

MecNmx:al Er_neenng a Ihe _ J. WMK_
SC_O_ d Engmoen_._ So,ram. _ TmJ_ns_-

oW, m N Sine Um,_mef _ New Yo_. J ll_;awtm.
New Ya_. Amo_ me counms he mmr, w _ me

0n_usmmunmln _mU_. R'm_w C_t_
oonaucB me_m_ m thel_mm_ aml_

osm_mm_ mem_e I=_meHImo q, mme. He u' m
m ¢o_la_llmnt _ ld4 H II111 k_N IlimCdlli_ Of

fa_, ss In_an_ o0o. Profm_ _ Aoent 14

yaMCl_lall m IP_ Idmullill_l k_tda_ moot Ol II _l(ll_
Lira. He m&._ AMocimO RdI0_ Of l_e AIAA. a focrmr

c_,on Of ll_r W41_I Sml_llon T_ Conllm-

0ons. In0 l_ell_len ir,vl_ed a pmlmt lotme "/_-
vancad G-$441", His e_i=4ck_ PI_

un_Wge=du*te arm _ _g_m m _

WALTER II. CHAMOilPlO ia one Of _o tq_y's

e_ia aho fm_Iof ,mm_ _¢l_0y e_d" _ummUy

0radualN kom Ma_ U_l_mly _ _ Ill wd_ on

_,y _,_. He _ _, i_ _ w _

aKIva_Ce_ trauner kx rdlel Vlul_. 14e was IIWO_d04

5_ doRo_IZ Trlltvng AWlUd 13yAIAA lrl t_14 fo_ I1ill

a_ma_ re_am_.

JO_iEPH M. CORRAO m a _n_ s_ll eng_ _1_

hlllm_m ond imllv_ml _ Of li'nlJlll_IWUl

lUdmll and m_m_ WlIN_I. He l_s _on im'_ql_
_m d_nw_ic _0mm ma_Imll lu_s3 yw.a and hu

Dr,,_c_ _ B_, New Yo_.; Pkpaecl_e Irr... _
-ramp4. _; a_l me Om_ng P..,_mpeny _nSeanle,

Was_W_. M_. C._mlo ho_s a 10ecl_la_ _ m
degree kom Rulg4ws U_ ar_ • a member Of IP_
AIAA.

JAMES L. OAVI_ ,I • Oraduale of the MMara_l_m_

Dav_ _,e, od IVEX Co,pot at0on. Noeo'mm. GaO_L m

sl_mdmg _m y_anu u,_m _ _ A_
Redd_alm_. i_e was rnl_ Ot 81e Low Cosl Vrsual
p_ Group au _s lac_ _ C_u'_W. F-_Um_.

Te_4m la_ (rtmq Hu_ Traetf_. Ire.). He has PUlP
_Jk_ld _Vdlfflal.3r_llRy O_ e rlrlOo ol lOP_ inl:tudmll

mem_ Of 1he AIAA Fhg_ _ Techncll CII_
mqlee. I_ SIO SymlXm_ E._ul_e C_mmll_,

IN.

MICHAEl. _OIq_lN jolrled I_hel TlliNng, bi¢.

cal m Of wu-_ _li_ in_ludh0 dala M--

Rod_ NII_ Ily_ Io Ire Oa_l litre-of-

uliiidn0 Iw HTI _Y H I w_l II ma49e IIo_
itli_o_ awloll Imnt o1_ sout_ol. Mt R_I_ m"

Sl_ Ur_wn_. He _a nav_l WaW. W,_i lt_l

allam a_ll ir,_ Will a NoW l_mdu_ m
i.I1_ 1_ I_ A-?D md E arm_ I_ S cummWme _

R. TItlOIM8 GALLOWAY ill an IMonaulicJ Ingin_l

_d_ N .w_ Of m_ a_on _m-

Fo_ many i_m_ I_ _ b_m exl_mal_lty i_ wih

_1_ apl_ of a,_alt _ _ m:tmo_gy. M_.

G_Howay fo_mmy wo_ ama flight lul e_p_N_ ad
5%oNl_ld Air TNI C4_11_ i_ Plluxq_t Rt,_. k_.

ol mlmy Na,._ I_itll slmulalori a_l hu IlUll_nm

IUflt. HO ill i f_ Of I_ AL4_ Ilncl _NP _vnt4_

_ Soc,_,.
IOWAR9 A. MARIIN i_ a _ slx_d_ la gm

IIli_1 i_ mommae_ imMm_ Immch. m

neer_l Imm SWacu=e Unmeet. amd PhO m b=-

m_m,¢= enF, neem_ _=m 0_o Su,o U_,em_. C_-
rently he it _vot4d m mo defmll_ ol flig_l sm_uiat_

d,_o_ay n_nements w_ emphow_ on tactuol. _,
ariel ._-.olo bo_ molmn llllrmlln_l lot I_+_'_I luk
C_1101 moIlO_ klllxmlluorl. He i IliaO rtll_ lot

me _evo*o_'x_t a_ evalualion ol nioi_i eysaom

_mo uami_0 pmd_¢ls. 1.4ehlUl ove_ Iwot_/yoers to¢_-

n_l_ ancl nvmagemem e xponence 0nlemSl_Ce Im',u-

GRAtlT R. M¢IIII.UU4 m on et'_limmm_ll _

patt_/w F01¢_ !!111i4.HII 111)Nlll_101 plO_ltlIOnlll

_n0 I_e post +3 yurts _e I_s ma_9_ a ros_w_

McMilan recoe,eod h_ BAm I_y¢_=_Ogy Imm Whuton

_W gram lOart,Oo,Un,,_m_y.

monq_ _' t_ Tm a_l T_ Symmm_ Okq-

_W_ Of L_lCm. Ira, H_ mm_ m_nt mWnmm m

_,llmanl I_ _ mm_t rlmOlml_ P_meIo I1_ Mr.

Ido_ _tntld_ oonolpl _1_ pmi_. He Itl

creed Inllmnlm_ Slain. HII I_ldl m u_-

ancl a munro,'| _lFa_ m eyli_m _ Irom

U-mt+_vwlW/Of Sou_tm CarOmS. _+ Sa_c_e_ao*_"

PmsaJso I_11_ iim4uate W_ murks ol We_ G_s_
Urdv_say in on-tir, t Sylt_ du=gn, com_ _
tt_t_zt, az_l m¢_tssot_ H_ _te wrm_ n_n_r-

o_s ler.._m_l _ on _ sm_Jiat _1. s_uiato_

r_lworkm0, Ira4 _llruclo+" s,_pon SySlOmS I-_
I=.trt .;_t _ In • nun_or _ govomment/._usl_y wae'k-
¢_g grOupl _ vinOUS sllnOIPOll Ippl_110_ IO
lumuialli_.

EDWARD A. IrrAIqK r_ i_l !1_ m psy_
#Ore Wilt_ C_IO_I m I lia9, lln MA in l_y_

from 6owl_0 Gram Slato Ur,_mmly m _950. ond a

_m_ Of uho III,INY a¢l_ lacu_/. I'_ I_ P,,_

cwo_ m I_ miHw¢l_ aml I_ulmion _ 'iSSS.

and ar_enmu v_l_C,_ele Wa_x_ _'s
Human Re.WON Re_ O11_ -, Fo_lBene,_
an(lF_I Kn_. 0t Sm_ w_k_l U an engmeenng

psycl_loglst wilh Link Aviation. IIIM, end 5ell
Al,romy_uur.l born _95g Io 19511. I._ rm_rn_ to I._k

In 1966. m_nn_ m t989. Duril_ h,l.carll_ II Lllk he

c_aft, lln¢l tank cll, w tzll_mll and im'lulllbon te(:lu_'e-
mer',tl 1-141OOm*'d_ulKI Io _-,e Oes_p OI 1t'_41US Navy s

Ex!_et_,,e_al Tmnn 9 S*mullbo_ Syslem incl me
Navy PRO( Trlll_ Systlm He was _ _ m

me Cm.gn ot sm_,ialorl Im aw ¢oml_ lmr._0 and kx
F-5, P.3C+ F.14, UH-I. AH-64. and 8-52 ;IW(>'tll

He has helm _ c_x-,clmed wm me lew_ls ol

r,_ly rtquw_t m ma,_'mzl_g me tin,rang va_ o_
stmulllo_ ,I_I tr lm,,_ll Ol',,.,¢u II_I m mmm'r,.ZrlqlIttl
moOor,,=l onll llle¢ll Of l, mul411_ si¢Imul He r=411

19117, De. Slark wls Iwllldld I1_1 deFIorl_ IW_l i_/

u_, Al_ h_ h_ conmUunmo_ _mI_o_u_ wm_nml_

RE_II_IA nON FORM

Nemo

Bus. l_m'_ FAX NO.

( )C;lo¢lkl.n¢to_d(PlylilY41o: S_YCourse_-ltIS)

( ) P,._m o,-_' endo_

If _lym9 I_yVISA = MIIIIlIIC41_ compll_ Ille Iollomng Inlor/l_lllOrl:

( ) _SA ( ) Mu_erCa_ Ex_ Oat_ --

T_ Rl_8_gtl: 807-777-2154. _ IP_ _ OtF/UI (I07-;177,._.

MI rllllltmllll_ II_lt O1¢111111 13 Wdllr II! FAIID O!! CILLIEO lit

,*-.,. (mqm_ia ml_n#_m m t_
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Introduction

The Coupe

Although flight simulation ptays a very large part in aviat_)n development and raining there is
very little consideration given to the subject in either aeronautical engineering or computing
degree courses. Consequently those graduates entering I_ flight simulation industry have li_e
background on which to start their career.

The purpose of this course is to extend the degree level coursework to introduce the _naples
involved in flight simulation so that a good foundation is laid for career development. The course
will be both analytical and descriptive so that it will also be suitable for simulator system
managers or maintenance engineers who could benefit from a course which would broaden their
knower.
The course was developed in conjunction with the Royal AeronaL,__,aiSociety Flight Simulation
Group who continue to give theirsupportand approval.

The philosophy of tt_ course is to provide a coordinated coverage of the principal elements of a
flight simulation system, modelling, software, motion and vision systems, through to its
application in trainingand research. To achieve this objec0ve the fi:diowingtopics willbe covered:
- Inttoduc0onand Elements of Simulation

- Modelling of Framework and Coordinates, Aircraft and Environment, Avionics and Systems,
Cod_ Sound and Feel

- Reel-time Computing and Software Systems
- MolJonCueing Principles and Systems
- Vision Cueing Principlesand Systems
- InsthJctorand Operator Stabons
- Overall Systems Approach and Management
- CerOflcationof Simulator Systems
- Civil, Military and Research Appracations

The papers will be presented by practising specialists in flight simulation from industry and
research organisations. Attention is paid to the integration of the material of these expert
contributions into a coherent presentation of modem flight simulator systems. Each specialist
session will be followed by a period for open discussion to enable the participants to danti/or
extend the topic and experience has shown that, because of the wide-ranging backgrounds of
the delegates, the discussioncan be very lively.

Visits to simulator installations are included to provide a pracbcal appreaation of the pnnoples
covered by the course.

CRANFI ELD ANNOUNCEMENT
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The Speakers The lectures are presented by specialists from the leading industries and research

establishments involved in flight simulation. Their illustrative material is based on modem

systems and techniques of current interest.

Qualifications for entry Whilst no preose academic requirements are laid down the course will be of great benefit to

those possessing a degree in engineering, physics or mathematics; altematively the course w_

be suitable for those of lower academic qualification but who have experience in the simulation or
aircraft industry.

Fee The tuition fee of £850 covers course notes and a copy of "FTKjht Simulation* by J. Rolfe & K.

Staples. The accommodation fee of £230 covers full board residence from Sunday afternoon
until Friday after lunch.

General Information The members of the course will be accommodated in individual study/bedrooms in one of the
residential halls situated on the Institute campus. Full assembly instructions will be sent to

members shoalS, before the course begins. The Institute is situated between Bedford and Milton

Keynes, within easy reach of London and the Midlands and readily accessible by the M1, or by
rail to Bedford or Milton Keynes and thence by bus or taxi.

Enquldaa Further information may be obtained from:

Course Director - Dr Martin E. Eshelby (0234) 750111 Ext. 2118
or

Mrs J.A. Yeomans (0234) 752744
of

Miss A.L. Roff (0234) 750111 Ext. 3564

Cranfield Institute of Technology, Cranfleld, Bedford MK43 0AL.

Telephone: Bedford (0234) 750111. Telex: 825072. Fax: (0234) 751206

CRANFIELD ANNOUNCEMENT
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The College of Aeronautics, Cranfield Institute of Technology, also runs a large number of
courses in aviation subjects including one*week courses in Human Factors in Aviation,
Introduction to Flight Dynamics, Safety Assessment of Aircraft Systems, Reliability
Analysis, Introduction to Aircraft Stress Analysis, Post Crash Management and a seven
week course in Aircraft Accident Investigation. Special Short Courses designed to meet
the particular training needs of an individual organisation can be arranged as required
either at Cranfield or on an organisation's own premises. One year MSc degrees are
offered in Air Transport Engineering, Air Transport Management, Aerospace Vehicle
Design, Astronautics and Space Engineering, Dynamics of Engineering Structures,
Structural Design, Aerodynamics, Avionics and Flight Control, Applied Flight Mechanics,

Computational Fluid Dynamics.

The MSc course in Aerodynamics is modular (2/3 weeks). Further details are available on

request.

CRANFIELD ANNOUNCEMENT
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APPENDIX B

ESTIMATE LETTER





Binghamton State University of New York at Bingharnton
I_O. Box 6000, Binghamton, New York ]3902.6000

OfficeofConlinuingF'ducalion
Thomas J.WatsonSchoolorF,ngineering.
AppliedScience,and Technology
Telephone(607)777-2154

January 20, 1992

Mr. Theos D McKinney Jr.
U.S. Department of Transportation
Federal Aviation Administration
ACN 360

Atlantic Clty Alrp_rt, NJ 08405

Dear Hr. HcKinney:

Pursuant to our discussions d,lrlng the flight simulation short course, I have
compiled program cost information regarding a possible offering of the program in
Atlanta Georgia. Late Summer or early Fall would probably be most convenient from

our perspective. However, the dates remain flexible based on your requirements.

I estimate that we could offer the program following the same curriculum and length
for $ 1,350.00 per person with a minimum enrollment of thirty five people. If you
decide to hold the program in Oklahoma City, the cost might vary a little based on
airline expenses. I suspect that the differences are marginal though.

In calculating the costs for the program, I used several assumptions based on our
preliminary discussions last week.
these include the following:

* The individuals would be responsible for buying their own lunches and dinners.
* The Honday evening "get acquainted w reception would be dropped from the schedule
as would the Thursday evening dinner and after dinner speaker.

* Tour organization would arrange for and pay any rental for audio visual equipment.
This equipment includes: a large-screen projection unit with both 3/4 and 1/2 inch
video tape capability, a light pointer, a 35 mm slide projector and four to six

trays, two overhead projectors, and screens for both. Lastly, Grant McMtllan used a
PC with a projection unit this year. This could be eliminated if needed.

* The participants would be responsible for their own lodglng arrangements and
related costs.

Ve would provide refreshments at the breaks and before class each day.

If you decide to add any items to our side of the arrangement, the costs would need
to be reflected in the registration fee.

An alternative might be to open the program up to some other organizations in the

Atlanta region such as the U.S. Coast Guard, Delta Airlines, etc. The registration
fees from _hose participants could be used off-set additional costs associated vith
the added services.

Please feel free to call if you need any additional information. The prospect of
offering the program for the FAA in Atlanta is very exciting and I hope that ve can
make this a reality.

Slncerely,

Director of Continuing Education

B-1





APPENDIX C

ACADEMY COURSE ANNOUNCEMENT





22102, FLIGHT SIMULATOR EVALUATION

Class Length: 40 houri Training Manager. AAC-951A

THIS COURSE IS Poa A_ CAIUUE_GE,'_AL OPBAT_ONS I_.
SPECTORS. IT CONSISTS OF CLASSROOM/SIMULATOR

LABORATORY INSTRUCTION IN THE TECHNIQUES, PROCE.
DURES,POLICIF_ AND CRIT£RIA OF EVALUATING AND APPROV-

i_IOFLIGHTSIMULATIONS USED IN _0 PROGRAMS. THE

TRAJ_E_G PROVIDED ENABLF_ D_'SPECTORSTO INITIALLYCE._.

TIFY AND APPROVE.qMULATORS/VL_UAL SYSTEMS QUARTER.
LY. INSPECTORSUSE FOKKER ColcrROL LOAD_G TEST, MO-

TION TEST, AND VISUAL TEST EQUIPMENT. OTHER

REQUIREMENTS: POSSESSAN AT_ CERTIFICATE WITH A TYPE
RATING IN AT LEAST ONE LARGE TURBINE-POW.ERED
TRANSPORT AIRPLANE OR LIGHT TWiN JET EXECUTIVE
TRANSPORT.

Prerequisites: None
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